ER: Il 

Time: 2.30 Hours (SUBJECTIVE TYPE)|_ == 
SECTION! = 

2. Write short answers to any EIGHT (8) questions: (16) 

ia Define implicit function. 


lf x and y are so mixed up and y cannot expressed in - 


terms of the independent variable x, then y is called an implicit 
function. For example, 


‘. a a 


2 
xy — 
2. =+1 are iplict fanetions of x and y. 


Symbolically. itis written f(x, y)=0. — 
(ii A(x) = 3x4 2x? , g(x) = ce , find f(¢{x)). 


EE toy = 3x4 - 2x2 dort 3 


Pty 8(6 — x) 
1” ae 


x2 


Inter (Part-Il) 2019 
Mathematics ~  Group-ll PAPER: 
| 
f 


x= V2 


(iii) Evaluate lim 72 


Anse = fim V2, e+ V2 
x2. eee 


me &e “aK +2) 


"Fine eo “HE 
{iv) Find derivative-by definition of x?. 
i> f(x) = x2 
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1. f(x # 8x) = (x + Sy)? = , 
2. fix + 8x) - f(x) = (x + 5x)* -- x? 
= x? + 2x 5x + (5x)? - x? 

= 2x Sx + (5x)? = (2x + 5x) 5x 


<a ies = 10) ~ (2x+ Be) Bx = 2x + 8x (5x # 0) 


lim_ (2x + 5x) = 2x 
5x30 


i.e., f(x) = 2x 
i le ss [a-x 
(v) Differentiate w.r.t. ‘x roy 
_, ja-X > B—%.: 
EX Let 74+ and . aes 


Then y=ul? 
dy" ana 1 
Now, u 2 a= 2 2 


du_ d|a—x 
and fu. Ba . 
le (a- | (a+x)L (a- ls (a+»)| 
| (a + x)? | 
Q - 1)(a +x) -(a-x)(0+1)_-a-x-a+x 
7 (a +x)? exe 
: 4, See. 
~ (atx) 
Using the formula, ‘ 
dy _dy du: 
‘an ain ee we have 
a a-xX 1 ~1,{_- —2a . 
S (Vas) =20" [ae 
-1(a-x)" 2a si. (. _ a=*) 
~ 2\la+x * (atx) a ee ae 
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“ ei ee 


a (aesX) Lace ~2 


= “a, (X : — 7 ona 
(atx) 2” (atx)? (a-x)2(a+xy2 | 


Anise x? ~ 4xy — 5y =0 


Differentiating the equation w.r.t x: 
d ¥ 
ax (x? - 4xy - Sy) = 0 
d d sil 
dx © ~ ax (4x¥) ~ Gy (Sy) = 0 | 
d d, d 

x-a[xty) ty 29 ]-5-2 yy) =0 

| 2x 4(x he y)~5§ =0 


dx 
dy dy _ 
oe ae ae 
De (ax + 5) = dy — 2x | Hiri 2 
dy_ (4y-2x) | 
dx” 4x +5 | 
_2x=4y 2(x—2y) | 
 Axt 5 4x 45 
(vii) Prove that <= (cot x)=-3 x2 


. = a 
| ESS Let *-y=cot x .= Y= Sot ~ 


“ coty=x - ae (i) 
Differentiating w.r.t. x, : 


+ (cot y) == (x) 


—cosec’ y . oa = 
dy _ 1 
, dx ~~ cosec? y 


im ne ae sae 
“T+colty 14x Proved. 
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(viii) Find x »ify=x cosy. 
ANiSe pesulecay 


a weet x. 
ay siesta 


dx se a 08 'y) 

=x (cos y) + 008 y Fy (x) 

= x(-sin y 4} + cos y (1) 

Soin y Ge # 008 y 

“ar any eer” ein 
ay _ COs ¥_. 


dx 1+xsiny 


(ix) Find f(x), if f(x) =*/In (e2* + e- ie 


Let u=e2% + 2 
Then Ys = (In u)'* and 


d du ] ad 3 
P(x) = a (in u)'? =a = “tn u)!? x a lp (in uy 2 du — (In u) | XG (2% + e-%) 
ar 1 
ns steel (e242) 
by cgromenor: ranges aS a 
2 Vine + em exter AE°-& ‘ 
e2x + e72x : . 


"afin (6% + e-2%) x (22% + e2) 


(x) Find y,, if x = at’, y = bt’. 


EME x= at? -  « y=be 
dx _d -_ dy _d 
G-Ge0 Gefen) 
= 2at * Ss = 4bt3 
By Chain Rule: —- 
dy _ dy . dt 
dx” dt “dx 
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~ (xi) 


2at 
_ 2bi2 
y; a 
d*y 2b d 
ae a ox 
2b d 
Yo =q - (2). G, 0 
_ 4bit dt 
~ a "dx 
_4bt _1 _2b 
a “2at” 2 
Define Maclaurin series. 
0 
IMS We have a) =f(0),a,=f(0), a,= pO) 
m _ f""(0 ) 7: is ) 
a i 
Following the above vie we can write 
f(0 
an aL 


Thus substituting these values in the power series, we have 


f0) = 10) + FOx+HO,2 +E O),s , tes 


(xii) 


3. 
(i) 
Ans, 


This expansion of f(x) is called the Maclaurin series. 


Determine the interval in which f(x) is increasing or 
decreasing if f(x) = sin x, x € (0, x). 

f(x) = sin x 

f(x) = cos x 


f(x) is +ve Vx e (0,5) 


f(x) is increasing. 
f(x) = cos x is -ve for all x < 5 9) 


then t is decreasing. 


Write short answers to any EIGHT (8) questions: (16) 


Using differential, find o when xy —Inx=c. 


xy-Inx=c 
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_ Taking differential on both sides, 
dixy — in x) = d(c) 
xdy+y dx—tex=0 


x dy ty dx-tex=0 


x dy =~ y ax 
4 
=ax(t-y) 
1-xV 
J A 
Gx e. 2 ~ x2 
: . (sin x + cos* x) | 
(a) Evaluate J cos* x. sinx 
E> (= sin x ate 
ioe sinx cos*x.sinx 


=I + sax)ae 
cos*x sin x/- 
~ =] sec? xdx+ | cosec x dx 
. =tanx+in jcosec x— cot x| +c 
(iii) Find | xt/x+1)dx;x>0. 
Ans [x xt@ax+[xdx 


(iv) Evaluate fat .xdx;a>d. 
ES pur = x = t,_ then xdx= St 


Thus f a. xdx=fatx dat 


j TA et yet 
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2 
=platat=aegte=anate 
(v) Find the anti-derivative of x . e*. | 
EME> [x.e%.dx Let u=x and dv=eXdx 
Then du=1.dx and v=e% 
Applying the formula for integration. by parts, we have 


J xe%dx=xex-[exx 1 dx » 
=xe*—e*%+c 

(vi) Evaluate J e* (cos x +'sin x) dx.. 
BANS, = | eX cos x dx + f e% sin x dx 

Integrating 1* integral by parts, ) : 

= et J cos x &x— f| 5. (e" : [cos x dx| dx + fe’ sin x dx +c 

= e*. sinx | eX. sin x dx + | eX sin x dx +c 

“=e*sinx +c | 
(vii) State ‘Fundamental Theorem’ of calculus. 
EY If f is continuous on [a , b] and $’(x) = f(x), that is, 
(x) is auy anti-derivative of f on [a, Pl, then 
| f(x) dx = 4(b) — 4(8) 

Note that the difference $(b) — o{a) is independent of the, 

choice of anti- — of the function f. 


(viii) Compute | (x13 + 4) dx. 


Ane (x18 4 1) dx = | x3 dx + dx 
| 4 


_ [x43 1 3 
= 4 + hxi! 
3.14 


alo (-1)43) + [(1) - cn) 
S11 -4)+2= (2 


He 
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(ix) Find the.area above x-axis and under the curve y= 5 ~ x2 
froomx=-1tox=2. | . 


2 
[ME Area= | (5 — x") dx 
a pss | 
=5fdx-fxax: 9 7a 
= “4 a, | 


- ag 
= 5x] * - BE | 
= 5[2~ (-1)]- 518 - 109 
= 513]-5 18 + 1] 


= 15 -4(9) = 15-—3=12 sq. units 


(x) Solve the differential equation sin y . cosec X = =1. 
Ans 4 ad sin y cosec x $4 = 
Mal dx 


sin y dy.= cosec x 
siny-dy=sinxdx 
J siny dy= | sinx dx+c' 
. =cos y=—Cosx+c' 
cos y=cosx-C’ 
cos y=Ccosx+c 
(xi) - Define ‘decision variables’. 
E> The variables used in the system of linear inequalities 
relating to the problems of everyday life are non-negative 
constraints. These non-negative constraints play an important 
- role for taking decision. So these variables are decision variables. 
(xii) Graph solution set of inequality 2x+y22inx-y plane. 
Ans¢ We draw the graph of the line 2x + y = 2 joining the points 
(1, 0) and (0, 2). The point (0, 0) does not satisfy the inequality 
2x + y > O because 2(0)+ 0:= 0 + 2. Thus the graph of the 


inequality 2x + y = 2 is the closed half not on the origin-side of 
the line 2x + y = 2. 


—— 
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The intersection. point. 2. —2) can be found by solving the 
equation 2x + y = 2. 


4. Write short answers to any NINE:(9) questions: (18) 
(i) Find the coordinates of the point that divides the 
join of A(-6, 3) and B(5, —2) internally in ratio 2: 

ANS4 Here k, = 2, k, = 3, X,=-6, x, =5 
By the font we have y, = 3, y, =-2 


MC BS fe) i Co: 


2+3 - 5 5. 
_(2(-2))+3x3_-449 5 _ 
and YS 943. .°= Bt 5 = 


Goordivates of the required points are 1G; , } 


(ii) Find the slope and inclination of the line joining the 
points A(-2, 4) and B(5, 11).. | 


EM Let A(-2, 4) and B(S, 11) 


—C 2) 5 +2 
m=tan@= i = inclination = 0 = tan-' (1) = 45° 
(iii) By means of slopes show that points lie —3), 

B(1, §) and C(2, 9) are collinear. 
ES We know that the points A, B and iG are collinear, if the 
line AB and BC havethe same slopes. 


= Se = ikke oe 


Slope of AB = oe of BC 
Thus A, B and C are collinear. 
(iv) | Find equation of the line through (—4, 7) and parallel 
' to the line 2x - 7y + 4=0. 
MM  2x-7y+4=0, 

i a -  =7y =-2x-4 
7y.= 2x+4 
7y 2x 4 
7°77 
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EES SZSCOR SAL LLL LLL ALA AD 


my 
yeqKry 


— 


Slope of. required linear = m = 5 


Equation of line through (—4,'7) with-m = 7 is 
YY — ~x,) 
Y= f= 2 5 (x - 4) 


y-7=5 (x +4) 


7y -49=2x+8 ; i- 
2x — Ty = 57 


2x-7y=49+8 => 
=> 2x-7y~57=0 


(Vv) Find equation of circle with centre at (5, —2) and radius 4. 
ESS Here c(h, k) = ¢(5, -2) and r= wri asg 
Equation of required circle is 
(x—h)? + (y-k? =r 
(x = 5)? + fy - (-2)) = (4)? 
(x= 5)F + (y + 2)? = (4)? © 
x2 +25- 10x t+ y?+4y+4=16 
x2 + y2 — 10x + 4y + 29 = 16 
x? + y2-— 10x # 4y +29-16=0 * 
x2 + y? 10x +4y +135 0 
(vi) Find focus and vertex of the parabola gus = —8§ (x — 3). 
EMS y2=-8(x-3) = y?=-8x_ wherex=x-3 
| eompatng : with y =-4ax — 
=-8 
bee 8 
a= 4 =. | ; 
. Coordinates of focus: 
x=-a, y=0 
x-3=-2 | | 
x=3-2=1 a f(1, 0) 
Coordinates of vertex, (0, 0) ) 
x=0, y=0 ) 
x-3=0 se v(0, 0) 
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a. ———s _, gg | 


parabola x? = 16y at 


(vii) Find equation of tangent to the 
the point whose abscissa is 8. 
Ans4 Since x = 8 lies on the parabola, 


Subst this value of x into the given equation, we find 
x* = 16y . 


64 = 16y > y=4 
Thus we have to find equations of tangent and normal at (8, 4). 


Slope of the tangent to the parabola at (8, 4) is 1. An 
equation of the tangent the parabola at (8, 4) is 


y = 4=x-8 
x-yt+4-8=0 
x-y-4=0 
Slope of the normal at (8, 4) is -1. Therefore, equation of — 
the normal at the given point is. ; 


y —-4=-(x — 8) 

y-4=+8-x 
x+y—-4-8=0 
x+y-—12=0 


(viii) Find foci and vertices of the ellipse 25x2 + 9y? = 225. 
25x? + Qy* = 225 : 
‘ Dividing both sides by 225 
| 25x? a Oy? _ 225 
225 * 2257225 
xe ae 
o f8 . = 
Here,a2=25- => a=i5 
b?=9 > b=+3 


>a2—b? 25-9 16 4 
me ge eg ge. Se 
ae = 6(5)=4 
a__5 _5x5_ 25 
e 4° 4 "4 

‘§ 


_ f= (0, + ae) = (0, +4) | 
V(0, + a) = V(0 + 5) 
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(ix) _ Find the angle between the vectors u = 2i-j +k and 


‘BPs ' 
E> u=2i-)+k 
v=-i+j 
u.v = (2i-] +k). (-i +] + Ok) 


= (2)(--1) + (-1)(1) + (1)(0) = -3. 
jul = |2i-j +k] =V(2)? + (-1)? + (1)? = V6 


ang pies he erry + V2 


cos 0 = 
jul - lvl TT. 


(x) Find scalar a so that the vectors 2i+ a j + 5k and 
3i +j +o k are perpendicular. 
EMS Let u = 2i + oj + 5k 


and v=3i+jt+oak 
It is given that u and v are perpendicular. 
u.v=0. : 


=> (2i+o)+ 5k). Gitj+ak)=0 
=> 6+at+5a=0 


6a = -6 
a=2=-1 
a=-1 
(xi) “If vis a vector for which \ v.i=0 v.J=0;V k = 0, find v 
ESS Let v= al + bj + cl | — (i) 
v.i=0 3 ) 
(ai + bj + ck)i- 0} + 019 =0 
(a)(1) + (b)(0) + (c)(0) = 0 
a=0_ (ii) 
V .j=0 
(aj + bj + ck). (Oi + j + Ok) = 0 
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ee 


(a)(0) + b(1) + c(9) = 0 
b=0 (iii) 
ay v.k=0 
— (ai + bj + ck) . (Oi + Oj +k} = 0 
(a x 0) + (b x 0) + (cy 1} 2:9 
c=0 (Vv) 
Putting (ii) (iii) and (iv) in eq. (i), 
v = (0)i + Oj) + O(k) 
v=0 (Zero / Null vector) 
(xii) Prove thiata x (2+) +b x (+2) +8x(2+B)=0 
|Atis3 axbtaxec+bDxetbxatcxatrexG=0 
axbtaxctbyc-axb-axc- econ 


=OR.H.S 
(xiii) Find the value of a, so that ai +), i+j + 3k and 2i +j - 2k 
are coplanar. 
Tu Let u=aitj v=i+j+3k and 
w= 2i+ j — 2k 
Triple scalar product 
ag 0 
[uv w)= =| 1a | 
—— ff. 
= o(-2 ~ 3) + -1(-2 - 6) + 0(1 — 2) 
=-5a +8 
The vectors will be coplaner if 
-5a+8=0 


SECTION-II - 
NOTE: Attempt any Three (3) questions. 
3x if. x<-2 


-  Q.5.(a) If f(x) “|e -1 if -2<x<2 (5) 


3 if x22 
discuss continuity at x = 2 and x = -2. 


(i) At x=2 
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(a) 


(b) 
(c) 


(il) 
(a) 


(b) — 


(2)=3 = | (Defined) 

L.H.L. = lim. (x2 — 1) = (2)?-1=3 . 
x2 

R.H.L. = tim, (3) = 3 
x->2 

L.H.L. = R.H.L. a 7 

lim f(x) =3 

x—>2 

lim f(x) = f(2) 


| figros f(x) is ‘continuous of X= 2. 
~ At x =-2 


f(-2) = 3(-2)=-6 (Defined) 
L.H.L. = lim_ 3x= 3(-2) = -6 
X-2-- 


RHL= lim, 0? -1)=(2%-1=3 


L. H. L= R. i. L. - 
Hence f(x) is discontinuous at x = —2. There is no need to 


investigate (c). 


(b) 


Beans’ 


If y =e* sin x, show that - 24 , oY + 2y =0. (5) 
y= r sin X | | (i) 
wa a “ sin x) 
=e" ax 9 Ginx) + sin x (©) 
=‘e* cos x + e* sin X | (ii) 


= e* (sin x + COS. x) 


2 

dy _ Sex (sin x + c0s X)] 

dx? 

xox (ainx+ cos x) (5+ 681) G2 
= e* (cos X—- sin x) + €* (sin x + cos» 
= e* COS X- e* sin x + e&* sin x + e* COS X 


itt) 
= 2e* cos X ( 


From (ii), 


DY ~ ox cos x + e* SiN x 
dx 


=e*cosxty (From (i)) 
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a 
=2 9x7 2Y 
fy. 2 20Y 4 ay = 0 _—*~ Proved. 
Q.6.(a) Integrate jerae +g | | (5) 


12 12 1Z 
Ee +8 (x2 +(2)% (x + 2)(x?- 2x + 4) 
- Making partial fractions, . | 
12 ee : Bx+C 
(x + 2)(x@—-2x44) X+2°x2~2x+4 (i) 
| 12 = A(x* — 2x + 4) + (Bx + C)(x + 2) (ii) 
ForA, let x+2=0 : 
=-2 
Putting x = —2 in eq (H), 
12 = A((-2)* — 2(-2 ) + 4)+ 0 
12 =A(4-+44+4)+0 | 
12=12A 
12 _ 
(im 
1=A 
Expanding eq. (i). . | 
| 42 = Ax* — 2Ax + 4A + Bx? + 2Bx + Cx + 2C 
= (A + B)x? + (-2A + 2B + C) x + (4A + 2C) 
Comparing coefficients on both sides, 


A+B=0 -2A+2B+C=0 |4A+2C=12 
T+B=0 = | -2(1) + 2(-1)+C=0 
 [C=4 
Putting the values of A, B and C in (i), 
12 _1 , -x+4 


os os x4 
(x + 2)(x?- 2x44) x+2° x2-2x+4 
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ea ee 
~“X+2°> x?-2x44 


12 [ _ x-1-3 r 
ar eTe ee X27) x2 2x44 % 
_ 1¢_2x-2 dx 
=Inx+2\-a] aoa ag tS —2x+4 
| 1.) \ a 
= li x +2] 3 In x? - 2x + 41 +3) ag 
_ 1 1 a(t OX 
= Ink +2|-7In b?~ 2x44) +3] Oo as 
X= 1) 


in pa 3i pe axa] +3| tar 


= In |x + 2} - ae 2x +4] +98 tant >| +:C 


(b) Find equations of two parailel lines, perpendicular to 
2x — y + 3 = 0 such that the product of the x- and y- 


_intercepts of each is 3. (5) 
EXE» 2x-y+3=0 
-y=-2x-3. 
y=2x+3 | 
Slope-of required lines = m = -4 | 
Equation of required lines are: | 
y=mx+c 
_ 1 -X + 2c 
a i oi 
) 2y=-x+ 2c ee mele 
or x+2y-2c=0— | rae? (i) 
For x-intercept, put y= 0 in.(i),. 
. x+0-2c=0 
X= 2c. 
For y-intercept, put x = 0 in (i), 
2y-2c=0 © 


2y=2c: => yc 
As: product of x and y-intercept = =3 
(2c)(c) = 3 
2c* = 3 


Scanned with CamScanner 


Putting it in (1), 


x + 2y- 2(z/2)=0 


=>  x+2yiV6=0. 


x+ 2y+6= QO. and x + 2-8 nO 


Q.7.(a) Evaluate the definite integral aaa 


Aris Let sinx=t => cosxdx=dt_ 
a . 
Limits: Let X== = t=sine=5 

Let x=5 = t=sin5=1 


nl2 | 1 

f coSxXdx f dt 

wg SIN x(2.+ sin Xx) (2 +p 
Making partial fractions, 

_ i= =". t= Ll 
t(2 +t) t)~ a re 
aed 
For A, lett=0 
: =A(2 +0) : 


1/2 


7 : For B, let2+t=0 
, t=-2 
Putting the value of t in eq. (iii), 
1=0-2B => B= -3 
Putting the value of A and B in ea. (ii), 
' 1 1 1 
t((2+t)~ 2t~ 2(2 +t) 
Putting it in eq. (i), 
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___ cOSxX > 
sin x(2 + sin x) 


dx. (5) 


| cosxdx__ = 
4, Sin x(2+sin x) J, t(2 +t) 
1 1 


; 1 | 1 ; 
=p [In ti, -p lin |2+ tll, 


jin hin (5)| -5{ in (2+ 1)-In (2 + 5) 
[0 -In (2)-"] - Fin (3) — In (3) 
(In (2)] -4 [In (3) — In (5) + In (2)] 


[In (2) — 1n (3) + In (5) — In (2)] 


mn) . 


(b) Minimize z = 2x + y subject to the constraints (5) 
x+y23 , 7x+5y<35, x20, y>0 


NI] NIA] NIA YI] NIA] NI= VI= 


Ans@ | 
Xty2>3 (i) IK + Sy < 35 (ii) 
x+y=3 (iii) 7x+5y=35 — (iv) 
Putting x = 0 in (iii), Putting y = 0 in (iv), 


O+y=3 > y=3 O+5y=35 => y=7 

(0, 3) is a point on (iii). (0, 7) is a point on (iv)... 
Putting y = 0 in (iii), Putting x = 0 in (iv), 

x+O0=3 = x=3 7x+0=35 => x=5 

“. (3, O) is another point on (iii). |“. (5, 0) is another point on (iv). 


Putting x= 0, y= Qin (i), | Puttngx=0 yv=Q in Gj 
eas | iegaac’ 0 in (ii), . 
Which i ses isa eae . 
ich ts false. Hence solution | Which is true. Hence solution 
region of (i) does not lie on the | region of (ii) lies on the aie : 
origin-side of (i). - side of (ji). 


Q.8.(a) Find equation of the line thr 
and intersection of the lines 
2x+5y-8=0 


3x-—4y-6=0 


ough the point (2, —9) 
(5) 
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ANS ae 
From (i), 
2x = 8 - S5y 


_8~5y 


Putting the value of y in eq. (iii), 


e-5(2)_ 


2 


124 62 


bee —y 


46 ~ 23 


2x +5y-8=0 


(i) | Sx-4y-6=0 (ii) 


Putting eq. (iii) to eq. (ii), 


3(85)_ay=6 


24 - 15y-8y _¢ 
aay ey zs 
-23y + 24= 12 


(iii) 


184 - 60 
23 
2 


2 
ea =) is the point of intersection of (i) and (ii). 


2ui2 


Equation of line through (2, -9) and & 3) is 


y+9= (x — 2) 
12 +207 
23 

=—§2-46 *-2) 
23 
y.+ 9 == (x- 2) 


16y + 144 = 219x — 438 
219x — 16y - 582 =0 
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(b) Show that the circles x? + y? + 2x -2y-7=0 and 
ay —- 6x + 4y +9=0 touch externally. (5) 
PUES 42 4 y2 4 2x 2y'~ Fis 0 x2 + y2-6x +4y+9=0 

x* + y? + 2(1)x + 2(- Vy +(-7)=0 | x2+y? + 2(-3)x + 2(2)y #9 =0 
G,=1,f,=-1, et -g, =-3, f, = (2), C2 = 9 


C1 (-94, = f,) =e! (1,1) o'(-go, -f,) = ¢/(3, -2) 
. 2 
th Eo r, = g° +f —C, 


=V(1)2+ (42-7) | =V-3)? + (2)?- 


=Ji+1+7=/9=3 .|  =9+4-9=4=2 


 (eiclar,+r=3+2= a. (i) 
Also, |c‘c’] =(3 +1)? +(- 7-4 
= f16+9.=/25=5 (ii) 


From (i) and (ii), itis prove that the given two circles touch externally. 
Q. 9. (a) Find an equation of the ellipse having foci (+5, 0) 


and passing through the point (e ‘ 3). (5) 
EXE (4/5, 0), F'(-A/5, 0) through nG. 18) 


=a2?—b2=5 => a2=5+b2 | (i) 


Since (3 ; 13) lie on it, therefore 


9 
4 3 9 3 9b? + 12a° 
a tpn t = atin! = “ae 
: 42a? + 9b2 = 4a2b2 (iii) 
Putting the value of eq. (i) in eq, (iii), 
12(5 + b2) + 9b? = Ants + b*) 
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60+ 12b24+ 9b2= 2062+ 4b4 


0 = 4b* - b? - 60 
‘Let. -b*=t > ‘ 
4t? gee : 
C1 —A(4 “60) _ 1+ oe 
aed 
1+ - 31 / 
a a ~ 1+ 31 zt 1-3 
oe _ 30 
~ 8 ~~ 8 
me ee eae rd, 
(=4,-"4- —4 


Gives imaginary roots, hence discard it. 
b*=t=4 > b=+2 
Putting the values in (i), . 
at@=5+4=9,.> a=+3 
Putting the a in (H), 
x a . 
9 + ar) | | 
(b) A particle acted upon by constant forces 4i + j - 3k 

and 3i -j — k is displaced from A(1, 2, 3) to B(5, 4, 1). 


Find the work done. (5) 
ED Let F, =4)+j-3k and F,=3i-j-k 
Total force =F = F, +F, 
BATS 1-89 OL tals 
=n Ole 


‘ d = AB =(5-1)1+4- 2)i+(1-3)k 
= 4i + 2) - 2k 


>> Ps. 
Work done = F.d = (7i + Oj — 4k)(4i + 2) — 2k) 


= (7 x 4) +.(0 x 2) + (-4 x -2) 
=28+0+8= 36 
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